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|-95 Improvement Project 
Newburyport/ Amesbury/ Salisbury 











Tne PB I-95 Team 


¢ Prime Consultants 
— Parsons Brinckerhoff 
— Tetralech RIzzo 


¢ Specialty Subconsultants 


— William Warner Architects and Planners 

— C&C Engineering — Bridge Preservation 

— Welch Associates Land Surveyors - Mapping 

— Applied Coastal Resource Engineers - Hydraulics 
— Normandeau Associates Inc. — Wildlife Resources 
— Public Archeology Laboratory — Historic Resources 
— Regina Villa Associates — Public Outreach 

— CME —- Accelerated Bridge Construction 





Innovation, Efficiency, Transparency 


Project Need 


¢ MassHighway Proposes to Replace the Current 
structurally Deficient Whittier Bridge and Widen I-95 
from Exit 57 (Rt 113) to Exit 59 (I-495) 


— The 1951 main span Is a double-barreled, 3-span continuous riveted 
steel through truss. The central span is arched, and the highway decks 
are suspended from the lower chords by steel cables. 

— Structurally Deficient, Nearing End of Economic Life 

— Poor Structural Rating , Excessive Deterioration 
— Non-redundant Structure 

¢ Geometrically Deficient 
— Insufficient Number of Lanes 
— Non-conforming Shoulder Width 

— Highway 
¢ Insufficient Number of Lanes 
¢ Exit 58 (Rt 110) Substandard Acceleration/Deceleration Lanes 
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Accelerated Bridge Program 


¢ |-95 Whittier Bridge is a key component of the 
MassHighway Accelerated Briage Program (ABP) 

¢ $3B commitment over 8 years 

¢ Goal to reduce the number of structurally deficient 
bridges over life of the program: 
— Remove Current Bridges from List and, 


— Prevent Additional Bridges from Being Classified 
structurally Deficient 





Accelerated Bridge Program 


¢ Innovative Techniques to be used in the 
Accelerated Bridge Program 
— Accelerated Bridge Construction Techniques 


— Advanced Project Scheduling and New Estimating 
Techniques 


— Streamlining Environmental Permitting 
— Single-Phase Construction 
— Innovative Construction Contracting 





Innovative Construction Contracting 
¢ Traditional Design-Bid-Build 


— Contract Issues Fully Developed 
¢ Documented Scope 
¢ Full Design 
¢ Prescriptive Specifications & Standards 
¢ Design-Build 
— Contract Issues are Less Developed 
« Documented Scope 
¢ Partial Design 
¢ Performance Specs. & Stands. 


¢ Alternate Project Delivery Opportunities 
— Fast Tracking 
— CMatRisk/Alliancing 
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Project Design Issues 


¢ Bridge River Crossings Options Drive 
Project 
— Navigable Channels and River Hydraulics 
— Impact on Existing Bridge 
— ROW Constraints/Impacts 
- Exit 58 (Rt 110) 
— Improvements 
— Crossing Rail Trail 
¢ Northern Terminus Options 
— Lane Widening Terminus Options 
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Merrimack River Challenges 


¢ Bridge Piers and Twin Navigation Channels 
— Need to Preserve USCG Channels & River Hydraulics 
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shore Line Challenges 
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Adjacent Parkland 


¢ Moseley Woods Park 

— No Direct Impacts 

— Scenic Views fe 
¢ Water Department Land 

— Informal Trail Network 

— East ~ West Connection 
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Whittier Bridge Replacement 


¢ General Aspects 
— Existing Bridge is 5 Spans 
— Replacement Bridge 


¢ Similar Pier Layout for 
Hydraulic, Navigation and 
Environmental Reasons 


¢« Piers 1 and 4 are Close to 
Shore, Widening to West has 
Potential Hydraulic Impacts 


¢« East and West Concepts 
Evaluated 
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River Crossing Options 


¢ Bridge Options 
— Three Lane 
¢ No-Build Existing Condition 
¢ Rehabilitation Option 
¢ New 3 Lane Option 


— Four Lane 
¢ Retrofit Option Plus New Span 
¢« Progressive Staging Option - Traditional 
¢« East Side Option - Innovative 
¢ West Side Option — Mirror to East Side 
¢ East & West Option — Concurrent SB/NB 
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No-Build Option 


No Change in Structure, Continue 
structural Inspections/Maintenance 
Bridge Remains Structurally Non- 
Redundant 

Maintains Appearance of Bridge 
Maintains Highway Within ROW 
Bridge and Approaches Remain 
Geometrically Deficient 

Limited Opportunity to Improve Exit 58 
(Rt 110) Deficient Geometry 





Rehabilitation Option 


structurally Restores Bridge 

Bridge Remains Structurally Non- 
Redundant 

Maintains Appearance of Bridge 
Maintains Highway Within ROW 
Bridge and Approaches Remain 
Geometrically Deficient 

Limited Opportunity to Improve Exit 58 
(Rt 110) Deficient Geometry 





New 3 Lane Bridge Option 


Construct New Span(s) 

Includes all New Bridge Options 
Maintains Highway Within ROW 

New Bridge Meets Current Geometry 
Requirements 

New Span Improves Bridge and 
Approaches Opportunity to Improve Exit 
58 (Rt 110) Deficient Geometry 





Retrofit Option Plus New Span 


¢ Structurally Restores Existing Bridge 

¢ Existing Bridge Remains Structurally Non- 

Redundant 

Maintains Appearance of Existing Bridge 

Maintains Highway Within ROW 

Constructs New Adjacent Span 

Existing Span Bridge and Approaches 

Improved, but Existing Mainline is Split 

¢ New Span Meets Current Standards 

¢ Opportunity to Improve Exit 58 (Rt 110) 
Deficient Geometry 





rogressive Staging Option 





EAST ROW. 









MAIN SPAN MAIN SPAN 
TRUSS 


STAGE! MAIN SPAN 
a 1ON TRUSS 


3-12 LANES SB 
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3-12 LANES NB 
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OUTLINE EXISTING TRUSSES 
| APPROACH SPANS 142 
DEMOLISH PART OF | 
EXISTING PIER DIAMOND WIRE SAWCUT (TYP) 
APPROXIMATE 
STREAM BED ——— EXISTING PIER TO REMAIN ———= 
MHLW. EL.3.9 
— , Ww, wy /, » 

—— EXISTING PILE 
PROPOSED FOOTING ON | i (PIER 4 ONLY) 
DRILLED SHAFTS OR 
MINI-PILES (TYP) 

RFR CONCEPT SECTION AT PIER 4 
STAGE | CONSTRUCTION —— wIN S MAIN SPAN 


STAGE! 


422 
3-12" LANES SB CONSTRUCTION 
EXISTING 


STRUCTURE 


3-12" LANES NB 


OUTLINE EXISTING TRUSSES 
APPROACH SPANS 1&2 


DEMOLISH PART OF 
EXISTING PIER 


APPROXIMATE —— EXISTING PIER 
STREAM BED O REMAIN —=— 
M.H.W, EL39 


XISTING 
FOOTING 


STAGE Il 
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Progressive Staging Option 


STAGE! STAGE It any i 


STRUCTU! STRUCTUR 
3-12 LANES SB 3-12" LANES NB 
BUANES 2 
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Progressive Staging Option 


¢ Highlights 
— Staged Demolition 
¢ Cut-Off Floorbeams in Main 
span 
¢« Underpin Floorbeams in Spans 
1 and 2 
— Structural Concerns 
¢ Demolition Under Live Traffic 
« Existing Condition 
¢ Rebound and/or Differential 
Movements 


¢ Risk in Building Next to 
Existing 
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East Side Concept 
Girder Bridges 


— Concrete Segmental Box Girder 
— Steel Plate Girders 


— Steel Box Girders 
Multi-Box 
single Box 


¢ BRG. SOUTH ¢ BRG. PIER 1 BRG. PIER 2 BRG. PIER 3 BRG. PIER 4 BRG. NORTH 
ABUT. 1156'-0" 5-SPAN CONT. UNIT ABUT. 
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224'-0" aOAN0" z 308'-0" 200'-0" 
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ELEVATION - CONCRETE AND STEEL GIRDER BRIDGE ALTERNATIVES 
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segmental Concrete 





= EXISTING = 
O STRUCTURE SG 
a o 
po i 
re MAIN SPAN MAIN SPAN MAIN SPAN 2 
S TRUSS TRUSS TRUSS WwW 
STAGE IA 
CONSTRUCT 82'+ CURB TO 
CURB BOX & TRANSFER OVER 
6 LANES OF SB & NB TRAFFIC FROM 
EXISTING BRIDGE 
nner 3-12' LANES SB 3-12' LANES NB 2-0" SHLDR. 
6'-0" 1 21.9" 
CLR. 
3-12' LANES SB 3-12' LANES NB , , 
VANIFT. 9 1/4ET. BARRIER (TYP.) 


5'-6"+ 


OUTLINE EXISTING TRUSSES 
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STAGE IB 
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EXISTING BRIDGE 
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PB EAST SIDE CONCEPT - STAGE | 
ALTERNATIVE 1 - SEGMENTAL CONCRETE BOX GIRDER 


(ELEVATION SHOWN AT PIERS 3 & 4 - LOOKING NORTH) 
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segmental Concrete 


EXISTING 
STRUCTURE 


STAGE IIA 
CONSTRUCT 62'-0" BOX 


WEST R.O.W. 
EAST R.O.W. 


NEW STRUCTURE STAGE IIB 


10-0" SHLDR. 
ieee 62'-0" CURB TO CURB 

3 1/2" HMA WEARING 4'-0" SHLDR. 

SURFACE (TYP,) 





ana 1/4"IET. | | 
VARIABLE DEPTH 


SEGMENTAL CONCRETE BOX (TYP.) = [7 


APPROXIMATE 
STREAM BED 
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PB EAST SIDE CONCEPT - STAGE II 
ALTERNATIVE 1 - SEGMENTAL CONCRETE BOX GIRDER 


(ELEVATION SHOWN AT PIERS 3 & 4 - LOOKING NORTH) 
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Steel Plate Girder 








= EXISTING = 
S STRUCTURE rs 
cc 1 25'-0" 1 50'-0" oc 
iE be 
ti STAGE IIA < 
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PB EAST SIDE CONCEPT - STAGE Il 
ALTERNATIVE 2 - STEEL PLATE GIRDER 


(ELEVATION SHOWN AT PIERS 3 & 4 - LOOKING NORTH) 
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Steel Box Girder 





= EXISTING = 
O STRUCTURE S 
cc 125'-0" pa 
I~ 
yy a 
S STAGE IIB < 

10'-0" NEW STRUCTURE 62'-0" CURB TO CURB 

nl 4-12' LANES SB 

: 4'-0" 
3 1/2" HMA WEARIN eat 


SURFACE (TYP.) 
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STREAM BED 
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PB EAST SIDE CONCEPT - STAGE II 
ALTERNATIVE 3 - STEEL BOX GIRDERS 


(ELEVATION SHOWN AT PIERS 3 & 4 - LOOKING NORTH) 
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Single Steel Box Girder 


























EXISTING 
STRUCTURE = 
125'-0" 150'-0" as 
a ‘a 
STAGE IIA - 
_. CONSTRUCT 62'-0" CURB | < 
= = TO CURB BOX FINAL 
a 10-0" NEW STRUCTURE 
= : Z SHLDR. 4- 42" LANES pa A 62'- 0" CURB TO CURB 1 8'-0" 
; == 3 1/2" HMA WEARING = 
sais SURFACE (TYP.) SHLDR.| | 1'-0" CIC WEB 
i gE. ET EEE 
je ae a L 31-0" VY L_| 7 ——_4___ epee Beam ve) 
\E4/ VE A vAnIADLE DEPTH 
—__ was STEEL. BOX GIRDER (TYP.) 
A FLOORBEAM @ 20'0.C. + 
APPROXIMATE 
STREAM BED 
7 M.H.W. EL.3.9 
i... eo | | | 
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PB EAST SIDE CONCEPT - STAGE II 
ALTERNATIVE 4 - SINGLE STEEL BOX GIRDER 


(ELEVATION SHOWN AT PIERS 3 & 4 - LOOKING NORTH) 
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Steel Tied Arch 








BRG. SOUTH BRG. PIER 1 BRG. PIER 2 ¢ BRG. NORTH 
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ABUT. — | ABUT. 
SPAN 1 SPAN 2 S090" 3 SPAN 4 SPAN 5 
224'-0" 224-0" 308'-0" 200'-0" 
3 SPAN CONT. UNIT 
TOP OF BARRIER 
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BRG. PIER 2 BRG. PIER 3 BRG. PIER 4 BRG. NORTH 
ABUT. 
1156'-0" 5-SPAN CONT. UNIT 
SPAN 3 SPAN 4 SPAN 5 
200'-0" 200'-0" 
7'+ PROPOSED 
TOP OF BARRIER STRUCTURE 
PROPOSED P.G.L. DEPTH HH 
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West Side Concept 


¢ Girder Bridges 
— Concrete Segmental Box Girder 
— Steel Plate Girders 


— Steel Box Girders 
e¢ Multi-Box 
¢ Single Box 


BRG. SOUTH BRG. PIER 1 BRG. PIER 2 G BRG. PIER 3 BRG. PIER 4 G BRG. NORTH 
ABUT. 1156'-0" 5-SPAN CONT. UNIT ABUT. 


SPAN 1 SPAN 2 SPAN 3 SPAN 4 SPAN 5 


224'-0" 224'-0" 200'-0" 308'-0" 200'-0" 
PROPOSED 11'-0"+ PROPOSED 11'-0"+ POINT OF MINIMUM CLEARANCE 

STRUCTURE DEPTH TOP OF BARRIER |STRUCTURE DEPTH 
PROPOSED 16'-0"+ 


EXISTING P.G.L. PROPOSED P.G.L: STRUCTURE DEPTH 








SSE ee ——— <i  ———— —————| 


—aa | S.L. EL. sal 


ae 

















BOTTOM OF GIRDER M.H.W. EL. 3.9 
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West Side Concept 






STR TURE 
2 Man Sean per 





FAST ROW. 









"non 
poe SSS SURE 






= a as ~- ‘ _ = oo ane 
alta aie 1 nts a Hi are Paree Ht th Et aba 
‘ tare pee petra ei Hatt settee 1 ete eth! Ex IS Tins FP Le 
sth Bape deena HORE EOSRCU EE — 0PIER 4 GMLY} 
pai So 4 ' — 


oS TAGE I 


ior 


EAST ROW. 





ACCELERATED 


BRIDGE 





West Side Concept 


Mirror Image of East .—= 
Side Option Ss 
Full Range of Bridge 
Types 

ROW Impacts on 
Northern Shore West 
side due to 25 ft less 
Width 

Impacts on Pine Hill 
Road - Bridge 
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East & West Side Concept 
¢ Girder Bridges 


— Concrete Segmental Box Girder 
— Steel Plate Girders 


— Steel Box Girders 
¢ Multi-Box 
¢ Single Box 


BRG. SOUTH BRG. PIER 1 BRG. PIER 2 BRG. PIER 3 BRG. PIER 4 BRG. NORTH 
ABUT. 1156'-0" 5-SPAN CONT. UNIT ABUT. 


SPAN 1 SPAN 2 SPAN 3 SPAN 4 SPAN 5 

224'-0" 224'-0" 308'-0" 200'-0" 
PROPOSED 11'-O"+ PROPOSED 11'-O"+ POINT OF MINIMUM CLEARANCE 
STRUCTURE DEPTH 


EXISTING P.G.L. PROPOSED P.G.L. ee RUBE OCOr 














ST 


7 _———————SSE—SE SS] 


/——— — a 
oS 
a S.L. EL. 0.0 aN 
a , a Ou 


BOTTOM OF GIRDER M.H.W. EL. 3.9 
M.L.W. EL. -3.9 





ELEVATION - CONCRETE AND STEEL GIRDER BRIDGE ALTERNATIVES 


se Pe. 
PROGRAM eal “Oo 





East & West Side Concept 


Construction of New Twin Bridges Adjacent to 
Existing Bridge 

Full Range of Bridge Types 

Complicates Demolition of Existing Whittier 
Bridge Between New Bridges 

Build Only Structure That is Required 

ROW Impacts on Northern Shore to West Side 
Pine Hill Road Bridge Impacts 





Highway Design 
Challenges/Opportunities 


save Pine Hill Bridge 


— Dependent on River 
Crossing Options 


I-95 Widening 
Alternatives 
Northern Terminus 








Pine Hill Bridge Over I-95 


Accommodates Widened Eight Lane 
section, but Dependent on River 
Crossing Option 

Compound Horizontal Curve With 
Increased Superelevation 

Minimum Clearance 16-6” 

saves $5-6 Million 





I-95 Widening - Inside vs. Outside 


NB and SB Treatments Can 


Differ \_Z Sy 


Take Advantage of 60° Wide 


Median 

Minimize Impacts to Route CY) Exit 58 

110 Ramp Terminals — Se 
: : _ 


Horizontal Curve Location 
Bridge Pier Constraints 





















I-95 Widening - Inside vs. Outside 


¢ NB and SB Widening Options 


— Widen NB & SB to Inside of Existing Median 
¢ Avoids Wetland Impacts at Edge of ROW 
¢ Avoids Abutter Impacts at Edge of ROW 
¢« Reduces Safety Width of Median 
— Widen NB & SB to outside of Existing Median 
¢ Some Wetland Impact 
¢ Some Potential Abutter Impacts 
¢« Preserves Safety Width of Median 
— Widen NB Inside & SB Outside 
¢ Benefits Tie to the Northern Terminus options 
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I-95 Widening - Inside vs. Outside 


¢ NB and SB Widening Options 
— Widen NB & SB to Inside of Existing Median 
¢« Avoids Wetland Impacts at Edge of ROW 
¢ Avoids Abutter Impacts at Edge of ROW 
¢« Reduces Safety Width of Median 


PROPOSED 
12 LANE 


ral a" SHOULDER 
a= 12 
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I-95 Widening - Inside vs. Outside 


¢ NB and SB Widening Options 
— Widen NB & SB to outside of Existing Median 
¢ Some Wetland Impact 
¢ Some Potential Abutter Impacts 
¢« Preserves Safety Width of Median 
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I-95 Widening - Inside vs. Outside 


¢ NB and SB Widening Options 
— Widen NB Inside & SB Outside 
¢ Benefits Tie to the Northern Terminus options 
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Northerly Terminus 
Exit 60 


NB Widening Limits are 
More Complex Than SB 


Lane Balance NB at |- 
95/|-495 


several Options 
Investigated 


Keep Limits in Check 
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Northerly Terminus 
¢ Option 1 
— Maintains 4 Lanes NB Through |-495 Merge 
— Complies w/Lane Balance Principles 
— Adds Auxiliary Lane Between Interchanges 
— Potentially Impacts Several Bridges 


LIMIT OF IMPACT 
\ TO ACHIEVE LANE 
a BALANCE PER AASHTO, 
NORTHERLY PROJECT LIMT de A 
PER RFR SCOPE (STA. 66+00) &P VAS 
y 
51S 
Pas 
I-95 NORTHBOUND / des 


AUXILIARY LANE AN XISTING RAMP 
CONTINUES TO \v @ FROM MAIN 
OFF 
\"3) realy ST/RTE 286 
840' 2000'+ . \ 
2 LANE TAPER DESIGN : 
ENTRANCE RAMP cone a 
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Northerly Terminus 
¢ Option 2 
— Drops 4" Lane NB Prior to 1-495 
— Shortens Project Limits 
— SimTraffic Model Looks Promising 
— Does not Preclude Future Widening 
— Saves 2 Lane Miles of Widening 


70:1 Bae DROP 


l 2000’ 840 \ 
| I-95 NORTHBOUND 
= I : | 
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Environmental 


¢ Project reviewed under both NEPA and MEPA 


— NEPA — Environmental Assessment (EA) under 
Federal Highway Administration rules 

— MEPA — Environmental Impact Report (EIR) under 
MEPA regulations 





Environmental 


¢ Consolidated EA/EIR addressing all 
environmental issues/concerns 
— Wetlands 
— Water Quality and Storm Water 
— Rare Species 
— Historic Properties 
— Air Quality 
— Traftic 
— Hazardous Materials 





Environmental 


¢ Alternatives — NEPA and MEPA require analysis 

of alternatives 

— Build and No Build, bridge and highway 

— Section 106 Historic review — Whittier Bridge and 
local historic properties 

— DEP Wetlands permit — analyze feasibility of 
avoidance alternatives 

— Army Corps wetlands permit — determine least impact 
practicable alternative 





Preliminary Project Schedule 


started Environmental Study Options: Nov 2008 
— Data Acquisition; Field Studies, Survey, Research... 
Started Public Outreach: March 2009 

Filed ENF: June 1, 2009 

Public Review of DEIR/EA: Summer 2010 

File FEIR/EA: Fall 2010 

Federal/State Approvals: Winter 2011 

Design Public Hearing: Fall 2011 

Adv contract: Spring 2012 





Project Schedule 
Other Near Term Activities 


Conservation Commission Actions 


— Order of Conditions — In River Borings 
« Received August 2009 
¢ Borings Underway October 2009 


— ANRAD 
¢ To be filed Fall 2009 
— Order of Conditions — Phase 2 Borings 
— To be filed Spring 2010 
— Variance Issuance to DEP 





Proposed River Boring Locations 
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Questions & Answers 





Comments 


To submit comments or request more information, please contact: 


Frank A. Tramontozzi, P.E., Chief Engineer 


Attn: Shoukry A. Elnahal, P.E 
Director of Accelerated Bridge Program 
Massachusetts Highway Department 


10 Park Plaza 
Boston, MA 02116 
617-973-7800 


To be added to the project distribution database, please contact: 
Kate Barrett 

Regina Villa Associates 

51 Franklin Street, Suite 400 

Boston, MA 02110 


617-357-5772 ext. 12 or kobarrett@reginavilla.com 
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